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Therefore, radioactively ('“Indium) labeled lymph node T-cells from normal donor rats 
were injected i.v. into normal and arthritic rats at day 16 after induction of AA. ln vivo 
distribution of the radiolabeled eells in anesthetizcd recipients was registered using a gamma- 
carnera. In addition, the radioactivity contained in various organs was measured in a gamma- 
counter at different time points (between 15 min and 26h) after injection. At 4.5h after 
injection, a significantly (p < 0.05) increased accumulation of donor T eells (expressed as 
specific activity/total body counts) was observed in foot and ankle joints of arthritis recipients 
in comparison to normals. The difference between arthritic and normal joints was less 
pronounced in the fore paws (0.05 < p < 0.1). ln contrast, spieen, liver, lung, and blood of 
arthritic recipients did not show significantly different values from normals at 4.5 h after 
injection. An estimated 33 % of the injected T eells accumulated in the total bone marrow of 
both AA and normal rats until 4.5 h after injection. 

These results show that joints of arthritic rats favor the entry of T eells, possibly mediated 
by a higher permeability of the endothelium for T eells. The changes in the joints of arthritic 
recipients are not paralleled by corresponding changes in blood and central Organs. High 
numbers of T eells migrating into the bone marrow niight interact locally with hemopoiesis, 
thus supporting a systemic coniponent of AA. 


Berufsgenossenschaftliches Institut für Arbeitsmedizin (BGFA), 4360 Bochum, FRG 

D.8 Stimulation of human T lymphocytes by the insect aliergen Chi 11 

V. Lieueks, G. Mazuk, X. Bauk, and S. Modkow 

Using the lymphocyte transformation test we measured the proliferation of human 
peripheral blood lymphocytes (PUL) after incubation with chironomid hemoglobins (Chi t I), 
single Chi 11 componcnts, Fragments and synthctic peptides. Chi t 1 coniponent III, which has 
been structurally analyzed, shows between positions 117-136 amino acid sequences which, 
according to the predictions of Rothbard and also Berzofsky, represent T ccll-epitopes. We 
synthesized this pepttde and got significant PBL-proliferation in six out of seven patients. We 
also cleaved this peptide at position 121 and tested the two peptides obtained. They both still 
show reactivity. At the present time we are studying the relevance of HLA-DR, -DQ, and -DP 
molecules by using antibodies against non-polymorpliic and polymorphic HLA-regions. 
Preliminary results indicate an involvement of the HLA-DR- and DP-regions. 


I. Medizinische Klinik, Joh.-Gutenberg-Universität, 6500 Mainz, FRG, and Dept. of Cell 
Biology, Weizmann Institute of Science, Rehovot, Israel 

D.9 Reduction of the mixed lymphocyte reaction by T-cell vaccination 

A. W. Lohse, E. Mok, T. Reshli-, K. H. Meyer zum Büschenieiol, and I. K. Cohen 

T-cell vaccination has been applied successfully in preveming and treating experimental 
autoimmune disease. DTH reactions can also be reduced by T-cell vaccination. The ahn of the 
present study was the ellucidation of the effect of T-cell vaccination cm alloantigcn responses 
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to learn about its possible applications to transplantation immunology. MHC-reactive lym- 
phocytes were induced in Lewis rats and in BALB/c mice by priming with irradiated 
splenocytes from Brown-Norway (BN) rats or C57BL/6 mice, respectively. Primed lymph 
node cells were activated in vitro by Con A Stimulation, crosslinked with 0.3% glutardial- 
dehyde and injected into naive Lewis rats or BALB/c mice. Vaccination was repeated twice in 
weekly intervals. The mixed lymphocyte reaction (MLR) was then tested against the priming 
MHC-bearing cells and an unrelated MHC type (Wistar-Furth or C3H). The MLR could be 
markedly reduced (between 50% and 80%) by T-cell vaccination. The MLR against unrelated 
MHC-antigens was similarly reduced, presumably due to crossreactive epitopes. The presence 
of crossreactive epitopes was underlined by an increase of the MLR against unrelated MHC- 
bearing cells (e.g. C3H and C57BL/6) after priming with cells of only one MHC type (e.g. 
C57BL/6). Vaccination with naive syngeneic activated T cells led to an increase in the MLR, 
showing that the suppression of the MLR by T cell vaccination was not due to an anti- 
ergotypic effect. The presence of suppression could be demonstrated by mixing cells from 
vaccinated animals with naive cells. T cell vaccination can thus suppress alloantigen responses 
and may therefore be useful in preventing and treating transplant rejection. 


*11. Medizinische Klinik, Technische Universität, D-8000 München 80, FRG, and 2 Dana 
Färber Cancer Institute, Boston, U.S.A. 

D.10 Crosslinking of 1F7, a novel lymphocyte surface molecule, with 
the CD3 complex strongly enhances CD3-induced Stimulation of 
human intestinal T lymphocytes 

F. Lüling 1 , K. Reich 1 , C. Mokimoto 2 , M. Classen 1 , and K. Deusch 1 

Anti-1F7 antibody recognizes a novel cell surface molecule involved in helper function of 
CD4 + T ly mphocytes. The most prominent structure defined by this antibody is a 110 kD 
glycoprotein that appears to define CD4 + cells that can respond to soluble recall antigens such 
as tetanus toxoid. The latter subset of CD4 + cells is also defined by anti~CDw29 and anti- 
CD45RO antibodies, however, the latter two antibodies recognize distinct surface structures 
also termed accessory molecules. A number of accessory molccules (CD2, CD4, CD28 etc.) 
expressed on the surface of human T lymphocytes have been shown to upregulate the I 

proliferative response of peripheral blood T lymphocytes when crosslinked to CD3/TCR- 
complex. ln this study, we isolated lamina propria T lymphocytes (LPL) from normal 
intestines and examined their proliferative response following crosslinking of their CD3/TCR- 
complex with the IF7 target structure. We observed that anti-lF7 most potently upregulates t 

CD3-induced proliferation of LPL (60x) even in the absence of autologous monocytes. The 
magnitude of this enhancement was comparable to that induced by CD3:CD2-crosslinking 
(55x) yet much greater than that observed, in decreasing order, for CD3:C45 (lOx) or 
CD3;CD4 (5x) crosslinking. FACS analysis and immunohistochemistry rcvealed that the 
majority (> 85%) of human LPL express 1F7, CDw29, and CD45RO and therefore support 
the notion that these cells are memory T cells. Taken together, our findings clearly demon- 
strate that the structures recognized by the monoclonal antibody anti-lF7 are functional 
molecules that can exert most potent costimulatory activity during the activation process of 
monocyte depleted human lamina propria derived intestinal T lymphocytes. j 

Supported by Deutsche Forschungsgemeinschaft (Dc-384/3-1) 
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Institute for Immunology and Genetics, German Cancer Research Center, D-6900 Heidel¬ 
berg, FRG 

D.ll T cell repertoire selection by targeting T cell receptors (TCRs) to 
cortical epithelial cells in situ 

K.-P. Müller and B. A. Kyewski 


The intrathymic development of the T cell repertoire is shaped by two selection processes; 
positive selection of those thymocytcs whose T cell receptor(s) [TCRs] rccognize intrathymic 
self-MHC and negative selection of those thymocytcs whose TCRs recognize intrathymic 
complexes of self-antigens and self-MHC. Both events are known to be mediated by 
thymocyte-accessory cell interactions, to operate at the same T cell differentiation stage and to 
involve the same or similar receptor/ligand complexes, yet their outcome is diametrically 
opposite; selective survival or deletion of the respective thymocytes. Several explanations have 
been offered to account for this conundrum; a) thymocytes pass through distinct stages at 
which they are exclusively susceptible to either positive or negative selection, b) low affinity 
interactions lead to positive and high affinity interactions to negative selection, c) different 
microenvironments, e.g. epithelial cells versus bone marrow-derived antigen presenting cells 
provide distinct signals possibly via cell type-specific cytokines. In order to more precisely 
define microenvironment(s) and molecular requirements for T cell selection we targeted TCRs 
of the family to non-MHC surface molecules of thymic cortical epithelial cells in vjvo via 
bispecific hybrid antibodies. This targeting resuhs in specific overselection of the particular T 
cell subset whereas a mixture of each of the parental antibodies results in specific suppression. 
These data suggest that crosslinking of TCRs to cortical epithelial cells is sufficient for positive 
selection. In addition, we will report on the effect on T cell repertoire selection of targeting 
TCRs, CD-I, and CD8 receptors to thymic cortical epithelial cells in situ. 




Institute for General and Experimental Pathology, Medical School, University of Innsbruck, 
and Immunoendocrinology Unit of the Austrian Academy of Sciences, A-602G Innsbruck, 
Austria 

D.12 Autoreactivity of intra-thymic nurse cell lymphocytes 


Josei Pennincer and Georg Wk;k 


Thymic nurse cells (TNC) are epithelial cells containing intact T cells engulfed within 
membrane lined vacuoles in their cytoplasm. Since thymic epithelial cells are strongly MHC 
dass I and dass II antigen positive, these lymphoid-epithelial complexes are good candidates 
where the process of self-recognition and/or clonal deactivation of T cells may take place. 
Assessing micromanipulated, single chicken TNC in the chorionallantoic membrane (CAM)- 
assay, we previously showed at a clonal level that intra-TNC-lymphocytes (TNC-L) react 
against foreign MHC molecules with high efficiency and induce a specific graft-versus-host 
reaction (GvHR). Now we demonstrate that TNC-L also possess a strong GvH-reactivity in 
syngeneic combinations. The efficiency to induce a GvHR was significantly higher for TNC-L 
(1/37) as compared to autoreactive thymocytes (1/380000) or peripheral blood lymphocytes 
(1/150000) of the same donor. In serial transfer experiments onto appropriate syngeneic, 
MHC-congeneic or allogeneic secondary embryonic hosts we also demonstrate that TNC-L 
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react specifically against seif MHC molecules. The implication of our data for positive and 
negative selection will be discussed. 

The work was supported by the Austrian Research Council (project S7391). 


Klinische Forschergruppe für Rheumatologie, Mooswaldallee 1-9, 7800 Freiburg, FRG 

D.13 T cell antigen receptor repertoire of synovial fluid T cclls in 
rheumatoid arthritis 

Gerd Pluschke, Heike Taube, Gesa Ricken, and Ulrich Krawinkel 


Rheumatoid arthritis (RA) is a disease of unknown etiology, which nianifcsts as chronic 
inflammation of the lining of multiple joints and leads to the destruction of cartilage and bone. 
Widespread infiltration of the synovium with activated T lymphocytes, and linkage of RA to 
specific dass II major histocompatibility determinants, which control antigen presentation to 
CD4 + T cells suggest a potential pathogenic role for T lymphocytes. It has been postulated, 
that proliferation of autoreactive T cells in the affected joints might lead to the selection of a 
limited number of clones expressing a restricted T cell antigen receptor (TCR) repertoire. Due 
to the uncertainty regarding the nature of the target antigens several attempts have been made 
to demonstrate dominant rearrangements of TCR genes in synovial infiltrate T cells. For most 
of these studies synovial T cells expanded in vitro prior to analysis of TCR rearrangements 
have been used. Outgrowth of distinct cell subpopulations may explain why conflicting results 
were obtained in these studies. ln an aitempt to define the degrec of clonal diversity in synovial 
infiltrate T cells from patients with RA we have therefore extracted RNA from synovial fluid T 
cells without prior culturing. RNA was transcribed into cDNA and TCR specific cDNA was 
amplified employing conventional or anchored polymerase chain reaction (PCR). The diver¬ 
sity of TCR structures was analyzed by hybridisation analysis and sequencing of cloned PCR 
products. Some evidence for a non-random usage of TCR gene segments was obtained. We 
also found V and J sequences that had not been detected previously in cDNA libraries derived 
from thymocytes or peripheral blood T cells. 


l Clinic for Dermatology and 2 lnst. for lmmunology, University of Munich, 8000 Munich, 
FRG 

D.14 In vitro IL-4-induced IgE secretion requires activated Fc t R2/ 
CD23* T lymphocytes 

]. C. Prinz 1 , N. Endres 2 , and E. P. Riebek 2 


Recently we have demonstrated that Fc t R2/CD23 expression is a selective property of 
allergen-specific T lymphocytes (1). We now intended to analyze the role of Fc t R2/CD23 + T 
cells in IgE secretion. T cells were prepared from peripheral blood mononuclear cells (PBMC) 
by rosette formation with AET-treated sheep red blood cells (SRBC) followed by density 


1 
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gradient centrifugation and NH 4 CI-mediated lysis of SRBC. These T cells were used either 
untreated, or treated with mitomycin C to block proliferation, or after having been incubated 
with the Fc E R2/CD23-specific mAb M-L25. For IgE secretion, 2x loVwell non-T-cells 
together with 5x 10 4 T cells treated as described were cultured in 96 well microtiter plates 
either alone or in the presence of rabbit Ffab’J^ anti-human IgM antibodies (RaHuIgM) and/or 
IL-4. After 10 days, supernatants were harvested and analyzed for IgE eontent using an IgE- 
specific ELISA developed in our laboratory. 

High IgE levels were detected in samples of non-T cells cultured with untreated T cells and 
RaHuIgM and IL-4. If, however, prior to addition the T cells had been treated with either or 
both mitomycin C and M-L25, IL-4 and RaHuIgM were insufficient to induce IgE-synthesis 
by non-T cells. No IgE was produced by either cell population alone. Moderate IgE-levels 
were detected in the supernatants of unseparated PBMC cultured with IL-4 and RaHuIgM. 

Collectively, our data demonstrate that, in addition to IL-4, initiation of in vitro IgE 
secretion essentially requires the presence of activated Fc t R2/CD23 + T lymphocytes. They 
furthermore stress that allergen-induced Fc*R2/CD23 expression on T cells (1) is a pivotal 
event in the generation of the allergic IgE response. 

1. J. C. Prinz, X. Bauk, G. Mazuk, E. P. Riüuuk. 1990. Allergen-directed expression of 
Fc t RII (CD23) on human T lymphocytes is modulated by IL-4 and lFN-y. Eur. J. 
Immunol. 20: 1259. 


II. Medizinische Klinik, Technische Universität, lsmaninger Straße 22, 8000 München 80, 
FRG 

D.15 Human gamma/delta-T cells (TCR1 + ) selectively home to the 
intestinal epithelium 

K. Reich, F. Lüung, M. Ci.assun, and K. Duusch 


l 


Recently, it has been reported that TCR1 + T lymphocytes represent a population of cells 
that follow a unique pathway of differentiation, exhibit an intriguing specificity for heat shock 
proteins and localize preferentially in specialized tissue sites. Murine TCR1 + cells were shown 
to preferentially localize in the gastro-intestinal epithelium (IEL) and the skin. 

In tliis study, we demonstrate that CD8*TCRl 4 T lymphocytes represent a major cell type 
within the human intestinal lEL-population. Specifically, cmploying monoclonal antibodies 
directed towards the constant region of the TCR-delta (TCR-d-1) and TCR-alpha/beta chains 
(BMA031, b-FI), respectively, we found by FACS- and immunocytochemical analysis that a 
large fraction of highly purified (> 85 %) human IEL, isolated from normal colonic mucosa, 
express TCRl (42 ±9%) on their surface. Of these the majority are CD8 + (66 ± 6 %) and less 
than 1% are CD4 + . Similarly, the majority of TCR2 + IEL were CD8 + (80%). In marked 
contrast, the frequency of TCRl + T cells within the intestinal tamina propria T cell population 
(LPL) of the same individuals were 5.8 ± 3.3 % (TCR2 + = 94.1 ± 3.3 %) akin to their reported 
frequency in the pcripheral blood T cell population. In addition, with regard to CD4 and CD8 
expression TCR1 + -LPL resembled TCRD-PBL-T in that they were mostly double negative. 

In summary, our data show that TCRl + CD8* T lymphocytes selectively home to the 
gastrointestinal epithelium. These findings suggest a specific functional role of TCRl 4 T 
lymphocytes during the mounting of the local immune response towards exogenous antigens. 
Furthermore, TCR1 + human IEL may function, as has been suggestcd by others, to eradicate 
phenotypically altered epithelial cells. 

Supported by DFG (De 384/3-1) 
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Institute for Immunology, Goethestraße 3t, 8000 München 2, I ; RG 

D.16 Differential manipulation of T cell functions by a panel of 
monoclonal CD4 antibodies 

C. Reiter, U. Pirron, and E. P. Riebur 


The CD4 molecule plays a crucial role in the antigen-dependent T cell activation. Therefore, 
monoclonal CD4 antibodies (CD4 mAb) may represent suitable tools to moduiate T cell 
functions in vitro and in vivo . ln order to compare the biological effectiveness of mAb 
recognizing different epiiopes on the human CD4 molecule, a panel of 104 different CD4 mAb 
was generated and characterized with regard to binding specificity. An initial crude epitope 
mapping was performed by competitive binding assays using 5 reference CD4 mAb which 
were typed on CD4 mutants with single amino acid exchanges and clustered according the 
CD4 domain recognized (1). Extended cross competition experiments revealed an individual 
binding specificity for each of the 104 CD4 mAb. The mAb were then tested for their ability to 
induce modulation of the CD4 molecule from blood T teils and T cell lines and to block 
antigen induced Ca 2+ -mobilization in tetanus toxoid specific T cell clones. Rcsults indicated a 
great Variation in the functional capacities of different CD4 mAb. However, modulatory 
capacity did not coincide with the ability to inhibit T cell activation and no clearcut correlation 
was found between the biological effects of a CD4 mAb and its isotype, binding affinity or the 
CD4 domain recognized. 

1. A. Peterson, B. Seep. 1988. Genetic analysis of monoclonal antibody and HIV binding 
sites on the human lymphocyte antigen CD4. Cell 54; 65-72. 


'Institute of Immunology and Genetics, German Cancer Research Center, 6900 Heidelberg, 
FRG, 2 INSERM, Marseille-Luminy, France 

D.17 Tissue specific expression of MHC dass I antigens in transgenic 
mice and its implication for tolerance induction 

Günther Schönbich 1 , Frank Momimjkc; 1 , Biknakp Mai insen 2 , Anni -Makii: Schmut- 
Verhui st 2 , Günter J. Hämmerling 1 , and Bernd Arnold 1 

Tolerance to selfantigens expressed in the thymus is due to intratbymic deletion of specific T 
cells. Whether the same holds true for antigens found only on lymphocytes is unknown. 
Moreover, it is an open question how the immune System becomes tolerant to non-thymic 
molecules. Therefore, scveral types of transgenic mice expressing an MHC dass I antigen (K b ) 
in a tissue specific fashion on an allogcnic backyround were created. To get expression in 
defined tissues the following promoters have been used: The human CD2 pruinoter (lym¬ 
phocytes), the glial acidic protein proinoter (glial cells), the albumin promoter (liver) and the 
keratinlV proinoter (epithelial cells). ln addition, we introducej the T cell receptor (TCR) 
genes from an K b specific alloreactive T cell clone (KB5-C20) into fertilized eggs. The resulting 
TCR transgenic mice were crossed to the mice described above. Presently we are analyzing the 
fate of the K b specific (autoreactive) T cells in mice expressing simultancously K b under the 
control of the various promoters. Our data indicate that tolerance to antigens expressed on 
lymphocytes and non-thymic tissue is not due to intrathymic deletion. 


I 
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Abt. Klinische Immunologie und Transfusionsmedizin, Medizinische Hochschule Hannover, 
3000 Hannover, FRG 

D.18 Clonal analysis of the phosphatidyl-inositolglycan-(PIG)- 
anchoring defect in PNH lymphocytes 

Jörg Schubert, Peter Uciechowski, Waldemar Kol anus, Patricia Dei any, and 
Reinhold E. Schmidt 


Paroxysmal nocturnal hemoglobinuria (PNH) has recently been demonstrated to be a clonal 
disorder of bone marrow derived cells deficient in surface expression of proteins which are 
attached to the cell membrane via a phosphatidyl-inositolglycan-(PIG)-anchor. Using mono¬ 
clonal antibodies against newly defined PlG-linked surface structures such as CD48, CD55, 
and CD59 we demonstrated in previous studies for the first time the involvement of 
lymphocytes in the disease. In these studies we present T and NK cell clones from one PNH 
patient which exhibit a differential expression of PlG-linked surface molecules. Phenotypic 
analysis revealed 7 PlG-molecule deficient, in contrast to 40 PIG-mulecule positive T cell 
clones and 7 deficient, in contrast to 3 positive NK cell clones. The clonal analysis revealed that 
surface expression of PIG-molecules was always in parallel, i.e., the clones either coexpressed 
CD48, CD55, and CD59 or they were completely negative for all of them. ln functional tests 
PIG-molecule negative clones showed an increased susceptibility to lysis by homologous 
complement when compared to positive clones. In contrast, we could not detect any difference 
in the sensitivity to cell-mediated cytotoxicity. Furthermore, both types of clones had similar 
levels of mRNA transcription for the PlG-linked molecules CD55 and CD59. Although PIG- 
negative cells lack the molecules at the cell surface the protein appears to be produced since the 
CD59 antigen could be detected in both types of clones. When analyzing CD59 protein bands 
by Western blouing we could detect an additional band of 28 kD, i.e., 8 kD Umger than the 
usual 18-20 kD bands. This band is hardly detectable in the positive clones but is abundant in 
the deficient clones and might correspond to an aberrant CD59 precursor protein. In 
sunnnary, we present ex vivo mutant cell lines from the T cell and NK cell fraction which 
express the defect leading to PIG-molecule deficiency in PNH. These cell lines exhibit an 
increased sensitivity to autologous complement and appear to synthesize aberrant PIG- 
molecule precursor proteins. 


Division of Immunology, Medical Institute of Environmental Hygiene at the Heinrich Heine 
University Düsseldorf, 4000 Düsseldorf, FRG 

D. 19 Mercuric chloride induces mouse T cells to produce interleukin-4 

in vitro 

E. van Vliet, D. Timssln, and E. Gi liuimann 


Mercuric chloride is a potent inducer of autoimmunity and immunoglobulin E production 
in vivo. The present study analyses the in vitro effects of mercuric chloride on mouse 
lymphocytes. Mercuric chloride induces enhancement of expression of major histocompatibil- 
ity complex (MHC)class ll amigens on mouse spienic lymphocytes in vitro, as demonstrated 
with floweytometry. Comparison of the effects of mercuric chloride on unseparated and T 
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cell-depleted spieen cells demonstrates that this induction is T cell-dependent. Blocking studies 
with anti-interleukin-4 (IL-4) antibody 11B11 confirni this findirtg and show that the T cells 
mediate this effect through HgCl 2 -induced IL-4 production. 


Klinik für Abdominal- und Transplantationschirurgie, Zentrum Chirurgie, Medizinische 
Hochschule Hannover, 3000 Hannover, FRG 

D.20 Expression of CD45RA and CD45RO on T cells of liver grafted 
patients with acute rejection 

M. WiNKLtK, R. Schwinzuk, and K. WonigiüT 

Based on the expression of different isoforms of the CD45 molecule, human PBL can be 
separated in “naive” T cells expressing the CD45RA isoform and in antigen-primed “memory” 
T cells expressing the CD45RO isoform. ln Order tu study the effect of in vivo activation on 
CD45RA and CD45RO expression, CD4 + and CD8* T cells of patients in the early course 
after liver transplantation were investigated using two color flow cytometry and appropriate 
monoclonal antibodies. 

Results: ln 20 patients with acute graft rejection the pereentage of CD4 + T cells coexpres- 
sing CD45RA declined from 57 ±20% (mean ± S.D.) in clinical quiescense to 32 ±17% 
before anti-rejection treatment. The decrease in the expression of CD45RA was more 
pronounced in the CD4 than in the CD8 subset. These results prompted a subsequent study in 
which the expression of CD45R isoforms on CD4 + T cells was regularly monitored. 38 liver 
recipients were studied. ln 15 of these patients 18 episodes of a relative and absolute increase in 
the frequency of CD45RO + CD4* T cells were detected. 10 of these episodes were associated 
with acute graft rejection. In 6 of the retnaining 8 episodes a transient increase in liver enzyme 
levels was observed, indicating mild rejection which responded to increased basic immunosup- 
pression. 

Conclusion: These data demonstrate that an increase in the frequency of CD45RA“ 
(CD45RO + ) CD4* “memory” T cells is detectable during acute rejection and during episodes 
of subclinical immune activation. The question whether the observed increase of CD45RA T 
cells in fact represents the rise of a “memory” subset ol T cells specifically sensitized by graft 
alloantigens remains to be determined. 
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Lymphokines and their Receptors, Molecular Properties 


Institut für Immunologie, FU Berlin, Hindcnburgdamm 27, 1000 Berlin 45, FRG 

E.l Retroviral promoter insertion into the interIeukin-6 (IL-6) locus of 
a mouse plasmacytoma suggests the involvement of IL-6 as 
«autocrine growth» factor 

Th. Blankenstein, Z. Qin, W. Li, and T. Diamantstein 


ln order io study the potential involvement of IL-6 in the development of plasmacytomas, a 
number of plasmacytoma lines were analysed for alterations in the IL-6 locus. A DNA 
rearrangement due to the insertion of an IAP retrotransposon 18 bp 5' of the transcriptional 
Start site was detected in the cell line MPC1I. The IL-6 gene is constitutively expressed in 
MPC11 suggesting the involvement of IL-6 in the development of certain myeloma/plasmacy- 
tomas according to the «autocrine growth» hypothesis. 


Klinische Arbeitsgruppe der Max-Planck-Gesellschaft, Goßlerstr. 10d, 3400 Göttingen, FRG 


E.2 Monoclonal antibodies to the human interferon-ganima receptor 
with agonist-like activity 

H. BölTINGLR, K. WlLGMANN, A. KeHM, aild K. Pl rzi-NMAIt K 


A set of monoclonal antibodies (IRy) was obtained after immunization of BAI.B/c mice 
with the purified interferon-gamma receptor and fusion with NSO-1 cells. All of diese 
antibodies recognize the 90 kD IFN-gamma receptor in Western blot analysis and are capable 
to immunoprecipitate this protcin after solubilization from various cells. Live antibodies 
(lRy2, 3, 4, 6, and 7) showed high-affinity binding (Kj = 30 pM) and partial Inhibition (up to 
50%) of ,25 I-IFN-gamma binding to cellular IFN-gamma receptors. Antibodies were further 
tested for induction of IFN-gamma-like bioactivities in different in vitro assay Systems. None 
of the antibodies exhibited antiviral activity. However, IRy2 and !Ry6 exerted agonistic 
activity with respect to induction of dass I and dass II HLA gene expression on several cell 
lines. Despite high-affinity binding of these two antibodies comparable to that of the natural 
ligand, both the kinetics of induction and the dose-response rclationship were found to be 
different from that of IFN-gamma. Moreover, at suboptimal IFN-gamma concentrations. 
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these agonistic antibodies enhauced tFN-gamma action, suggesting independent triggering due 
to binding at different epitopes of the receptor molecule. The similarities and differences in the 
signal transduction pathways induced by lFN-gamma and the agonistic antibody IRy6 are 
currently under investigation. 


'Institute for lmmunology and Genetics, German Cancer Research Center and 2 Children’$ 
Hospital, University of Heidelberg, 6900 Heidelberg, FRG 

E.3 Detection of interleukin-4 (IL-4) mRNA by polymerase chain 
reaction (PCR) in normal and malignant human T cells 

Astrid Eder 1 , Klaus-Michael Debatin 2 , and Peter H. Kkammlr 1 

IL-4 was shown to be an autocrine growth factor for a subpopulation of T-helper cells 
(Fernandez-Botran et ah, PNAS 83, 9689, 1986). We investigated whether human malignant T 
cells also use IL-4 as an autocrine growth factor and applied the sensitive PCR method to 
decect IL-4 mRNA in such cells. As a positive control, we used PHA and PMA stimulated 
peripheral blood lymphocytes (PBL) from healthy donors. So far, we examined the malignant 
T-cell lines Jurkat, Moh-4, Hut 78, CCRF-CEM and both malignant T cells and bone marrow 
cells derived from six patients with T-ALL. We did not find IL-4 mRNA expression in these 
cells. Future work will be directed at testing the presence of IL-4 mRNA in malignant T cells 
of the most differentiated mature phenotype. 


Klinische Arbeitsgruppe der Max-Planck-Gesellschaft, Goßlersir. lOd, 3400 Göttingen, FRG 

E.4 Complex and heterogenous structure of the TNF receptor: 
Consequences for binding and biological responses 

M. Grell, B. Tiioma, B. Maxeiner, K. IYizlnmaier, and P. Schi ükicii 


We have analyzed cellular receptors for tumor necrosis factor (TNF) and lymphotoxin (LT) 
on neoplastic cell lines of different tissue origins and normal tissues. Using a monoclonal 
antibody (H398) directed against human TNF receptor protein, we were able to immuno- 
precipitatc a 60 kt) protein (p60) from surface iodinated cells. p60 is capable of specific TNF 
binding and can be detectcd in all human TNF receptor positive cells investigated so far. 
Crosslinking studies with l25 l-TNF and l2S LLT, respectively, reveal a 78 kl) ligand-receptor 
complex containing the p60 protein as well as a 100 kD complex, which has been shown earlier 
to contain a distinct 85 kD TNF binding protein. The relative amoutus of these affinity 
labelled complexes, and tlierefore of p60 and p85, vary within different cell types. This can be 
also shown by competition experiments; mAb H398 inhibits ligand binding from 10% to 
95%, depending on the cell line investigated. In addition, after crosslinking with l2S l-TNF, a 
higher molecular weight complex of about 165 kD can be immunoprecipitated by H398 from 
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different cell lines containing p60 and p85 crosslinked to monomeric 1 NF. 1 liese data indicate 
that a certain fraction of p60 and p85 may aggregate on the cell membrane, possibly to form the 
functional receptor complex. Moreover, mAb H398 completely antagonizes very different 
TNF and LT bioresponses on various human cell lines of distinct tissue origin, e.g. HLA-ABC 
and HLA-DR induction, cytotoxic and cytostatic activities, as well as enhancement of IL-2- 
receptor expression. Interestingly, complete antagonism of bioresponses is achieved even on 
those cell where H398 epitopes represent only a very small part of TNF receptors. Taken 
together these data show i) the coexistence of antigenically distinct TNF receptors p60 and p85 
capable of forming heterodimeric complexes and ii) that the INI* binding protein p60 is the 
major TNF signaltransducer or a necessary component thereof. 


Institut für Experimentelle Immunologie, Deutschhausstr. I, D-3550 Marburg, FRG 

E.5 Activation of IL-4 in lymph nodes, studied by in situ hybridisation 

Birgit Huhee and Kt aus-Ulkich Hartmann 

We have studied the activation of the IL-4 gene by in situ hybridisation and by in situ 
transcription using frozen sections of lymph nodes. We find clusters of IL-4 synthesizing cells 
mainly in subcortical regions of lymph nodes stimulated by injection of proteins emulgated in 
complete Freund’s adjuvant. These IL-4 mRNA containing cell clusters in lymph nodes of 
immunized mice are distinct from the multifocal development of lymphoproliferation in 
lymph nodes of autoimmune-prone (Ipr) mice. 


Institut für Biochemie der RWTH Aachen, Pauwelsstraße 30, D-5100 Aachen, FRG 

E.6 Structure-function analysis of human interleukin-6, evidence for 
the involvement of the carboxy-terminus in biological activity 

Ai. t-x Knurre;tN, Steean Rose-John, Carsten MOi.i.ek, Bi:rthou> Wkoiu owski, Axi.i. 
Woi.emer, Jürgen Mül.luekg, and PeterC. Heinrich 

Interleukins are a group of signaling molecuies involved in the communication beiwcen 
cells. They are produced and secreted by many different cell types, particularly by those of the 
immune System. Interleukin-6 (IL-6) elicits a wide spectrum of biological functions. ln 
general, IL-6 represents a growth and differentiation factor acting via a specific receptor on B 
cells, T cells, lymphoma cells, hybridoma/plasmacytoma cells, liematopoetic stein cells, and 
hepatocytes. To understand the interaction of IL-6 with its receptor, ic is important to get 
some Information on structural features essential for its biological function. Secondary 
structure prediction of human IL-6 resuhed in 58% belix, 14% ß-structurc, and 28% turn 
and coil (average of 3 independent methods). The circular dichroism of recombinant human 
IL-6 was measured in the near and in the far ultraviolet light (UV). Evaluation of the latter in 
terms of secondary structures gave 67% helix, 15% ß-structure, and 18% turn and coil, 
respectiveiy. As a first approach do definc regions of the polypeptide chain of IL-6 important 
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for function, we have constructed IL-6 mutants at the cDNA level lacking various porttons of 
the carboxy-terminus. After cell-free transcription and translation biological activity was ana- 
lyzed. Removal of only 4 amino acids resulted in complete loss of biological activity as 
deiermined by the B9-cell proliferation assay. These experiments indicate that the carboxy- 
terminus of IL-6 is important for biological function. 


Klinische Arbeitsgruppe der Max-Planck-Gesellschaft, GolSlerstr. 10d, D-3400 Göttingen, 
FRG 

E.7 Tumor necrosis factor induces transcription factors NFAB and AP-1 
by distinct and independent intracellular pathways 

G. Kruppa, A. M pichle, and M. Krönke 

TNF is an inflammatory polypeptide that affects growth, differentiation and function of 
virtually every cell type. Cellular responses to TNF are initiated by binding to high-affinity 
cell surface receptors and there is increasing evidente that TNF induction of gene expression is 
mediated through activation of transacting DNA binding nuclear proteins. However, little is 
known about the mechanism by which TNF activates these transcription factors. Using 
various inhibitors of arachidonic acid metabolism and protein kinase inhibitors we have 
investigated the intracellulär pathways that mediate TNF induction of two well-known 
transcription factors, AP-1 and NFAB. To show NF AB- and AP-lbinding activities in TNF- 
treated Jurkat cells, we performed gel retardation assays using either a 30 bp oligonucleotide 
encompassing the two AB-sites of the HIV-I LTR enhancer or a 17 bp oligonucleotide 
containing the TPA-responsive element (TRE) of the collagenasc gene constituting an AP-1 
binding site. The results obtained revealed that preincubation of Jurkat cells with staurosporine 
or H7, potent inhibitors of protein kinase C, prevented AP-1 activation by 1 NF. In contrast, 
TNF-induced NFAB activation was not inhibitcd, indicating that TNF-mediated NFAB 
induction can occur independent of protein kinase C. Other inhibitors of the TNF signal 
transduction pathways tested showed no significant inhibitory effect on either AP-1- nor 
NFAB-induction by TNF. Together the data provide strong evidence for the existence of 
distinct and independent NFAB and AP-1 activation pathways triggered by TNF. 


Institut für Biochemie der RWTH Aachen, Pauwelsstr. 30, D-5100 Aachen, FRG 

E.8 Evidence for a second interleukin-6-binding protein in the hepatic 
interleukin-6-receptor-complex 

Dorothee Lenz, Doku Fleischer, Stefan Rose-Joiin, Tanja Stojan, and Peter C. 
Heinrich 

Interleukin-6 (IL-6) acts as a differentiation and growth factor on many different cell types 
via specific surface receptors. It is of interest to understand, whether the different responses in 
various cells are due to different signal transduction pathways or different receptor structures. 
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By crosslinking studies with l25 I-rhIL-6 we have compared the IL-6 binding proteins of 
human hepatoma cells (HepG2) with those of NIH 3T3 ceils transfected with IL-6-receptor 
cDNA froin human NK-cells. In both cases three l25 I-rhIL-6-containing complexes of 
apparent molecular masses of 100, 120 and 200 kD were observed after immunoprecipitation 
i with polyclonal antibodies either to rhIL-6 or to the 80 kD binding protein of the IL-6- 

receptor. The 100 kD complex corresponds inost likely to the recently cloned 80 kD IL-6- 
binding protein crosstinked to IL-6. The nature of the 120 and 200 kD complexes is presently 
unknown. The relative intensives of the 100 and 120 kD bands differed markedly for HepG2 
and transfected NIH 3T3 cells. Analysis of the IL-6-comaining complexes front HepG2 cells 
by V8 protease digestion showed different cleavage patterns, indicating that the 120 kD band 
represents an additional protein of the lL-6-receptor complex. On the other hand, the 
digestion of the corresponding polypeptides from transfected NIH 3T3 cells resulted in similar 
peptide maps. 1t is concluded, that the hepatic IL-6-receptor consists of at least two IL-6 
binding proteins of 80 and 100 kD. The three lL-6-containing complexes found in transfected 
NIH 3T3 cells after crosslinking and immunoprecipitation seem to be the result of oligomeri- 
zation of the 80 kD IL-6-binding protein, indicating a homodimeric structure of the IL-6- 
receptor in these cells. 


Institut für Immunologie, FU Berlin, Hindenburgdamm 27, 1000 Berlin 45, and 2 Insticut für 
Genetik, Universität zu Köln, Weyertal 121, 5000 Köln 41, FRG 

E.9 Retroviral interleukin-4 gene transfer into an interleukin-4- 
dependent cell line results in autocrine growth but not in 
tumorigenicity 

W. Li 1 , W. Muu.tR 2 , T. Diamantstein 1 , and Tn. Blankenstein* 


The potential involvement of interleukin-4 (IL-4) when produced in an autocrine fashion for 
the development of leukemia was investigated. Therefore, a retroviral vector was constructed 
containing the mouse IL-4 gene under the transcriptional control of the TK promoter. 
Infection of the IL-4-dependent T cell line by the IL-4 construct resulted in factor-indepen¬ 
dent growth. The infected cells grow as a result of continuous consumption of the endogen- 
ously produced IL-4. Clones were established secreting different amounts of IL-4, but none of 
them was capable of growing in vivo . The lack of correlation between factor-independent 
growth and tumorigenicity distinguishes IL-4 from other growth factors and could reflect the 
recently reported activity of IL-4 to suppress turnor growth in vivo. 


Klinische Arbeitsgruppe der Max-Planck-Gesellschaft, Goßlerstr. 10 d, D-3400 Göttingen, FRG 

E.10 Characterization of the human tumor necrosis factor gene 
promoter 

A. Meichle, G. Hensel, and M. Krönke 


In Order to define functional domains involved in the control of TNF-gene transcription, we 
have analysed 5’flanking sequences of the TNF-gene by TNF-promoter deletion mutants 
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linked to the CAT-gene, gel retardation assays, and DNasel footprint analysis. A series of 
deletion mutants of the TNF-promoter were fused 011 the CAT reporter gene. The 5‘-ends of 
these CAT-constructs with respect to theTNFmRNA cap site extend up to position -1053, the 
3*-end of the lymphotoxin gene. When transfected into different human tumor cell lines, 5’- 
deletions to position -139 did not reduce the promoter activity. PMA treatment of transfected 
cells led to a strong induction of the CAT-activity. However. further 5’-deletion of the TNF- 
promoter to position-101 almost completely abrogated TNF-promoter activity. This finding 
indicates that the sequences conferring PMA inducibility reside between positions -139 and 
-101. In addition, gel retardation assays and DNasel footprints revealed binding of nuclear 
factors to sequences within this fragment which exhibit homologies to binding sites for known 
transcription factors (SP-1, ATF/CREB), suggesting an involvement of these factors in the 
regulation of TNF gene expression. 


‘Institute of Immunology, Goethestr. 31, FRG, and 2 1I. Dept. of Internal Medicine, Klinikum 
Großhadern, Marchioninistr. 15, 8000 München, FRG 

E.l 1 An Ncol polymorphism in the first intron of the human TNF-ß 
gene correlates with a reduced level of TNF-ß production and a 
variant amino acid in position 26 

G. Mtssi-R 1 , U. Si»i*nglur 2 , M. C.Junc; 1 , G. Honoi.i> i ,G. R. Pah 12 ,G. Rü;uimüi i i k 1 , and 
E. H. Wtiss* 


Since a low production of tumor necrosis factor (TNF-a) may be involved in the 
pathogenesis of autoimmune diseases, it was of interest to precisely locate the recently 
reported Ncol RFLP of the TNF-a region. By mapping 42 kb of overlapping cosmid clones j 

and direct DNA sequencing, we localizcd the polymorphic Ncol site in the first intron of the 
TNF-ß gene. ln Order to study whether regulatory mcchanism are affected, we analysed the 
lymphokine production in PHA-stimulated PBMC of TNFB homologous individuals in a 
TNF-(ELlSA)-assay and by Northern blot analysis. ln contrast to our expectation, the 
TNFB*1 allele which corresponds to the 5.3 kb Ncol fragment, coincided with a significantly 
higher TNF-ß response in PBMC after 2, 3 and 4 days of Stimulation. The results of TNF-ß 
mRNA analysis demonstrated that higher protein levels correlated with increased ajnounts of j 

transcripts. No association was found with respect to TNF-a production. In Order to find out 
whether the two alleles differ in addition to the G to A transition of the Ncol recognition 
sequence, we determined the DNA sequence of 2 kb of the 5’ portion of our cloned TNFB*2 
allele and compared it with the published TNFB*1 sequence. By PCR-amplification of 740 bp 
of the 5‘ half of the TNF-ß gene of several individuals homozygous by RFLP typing, we could 
show that the two alleles differ at amino acid position 26, TNFB : 1 coding for Asn and 
TNFB*2 for Thr. A previously reported EcoRI RFLP of the 3’ untrauslatcd region of the 
TNF-ß gene does not segregate with either of the two alleles. Thus, four TNF'B alleles can be 
defined at the DNA level. By PCR-amplification and DNA sequence analysis of the 5’ 

Segment of the respective TNF-a genes, no differences were detected. 

This work was supported by a grant of the BMFT {Genzentrum, München) and the Deutsche 
Forschungsgemeinschaft (SFB217). 
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Institut für Immunologie, FU Berlin, Hindenburgdamm 27, 1000 Berlin 45, Germany 

E.12 The interleukin-6 (IL-6) gene locus is a preferred target site for 
retrotransposon Integration 

Z. Qin, I. Schüller, G. Richter, T. Diamantstein, and Th. Blankenstein 


Recently, we have obscrved tbe insertion of a retrotransposon into the IL-6 locus of a 
murine somatic cell line. 

Here we report the Isolation of IL-6 genomic regions from both mouse and rat. Restriction 
site and DNA sequence analysis revealed e/g/ir retrotransposon-Iike elements distributed over 
25 kb of the mouse IL-6 region. In the rat, f/ve different retrotransposons have been identified 
within 17 kb of the IL-6 region. The retrotransposons belong io the LINE-, Alu I or Alu II- 
families or to a rat-specific dass of retrotransposons. Some of the retrotransposons exhibit 
characteristic features as target site duplication and a poly A-tract. Remarkably, several 
retrotransposons map to different chromosomal locations in mouse and rat. A genealogical 
tree of the IL-6 locus between mouse, rat and human demonstrates a scries of transpositions 
having occurred recently in evolution. These results suggest that the IL-6 locus serves as a 
preferred target site for retrotransposon integration during evolution. 


Institut für Immunologie, FU Berlin, Hindenburgdamm 27, 1000 Berlin 45, Germany 


E.13 Evolutionary aspects, structure and expression of the rat 
interleukin-4 gene 

G. Richter, Th. Blankenstein, and T. Diamantstein 


The interleukin-4 (IL-4) gene has been isolated from a rat genomic lambda phage library. 
Like the mouse and human counterparts, it exists as a single copy gene in the genome and 
consists of four exons. The overall structure of the IL-4 locus scems highly conserved as 
indicated by the low degree of restriction fragment length polymorphisin in a number of 
laboratory and wild mice and by the Conservation of the intron size between human, rat and 
mouse IL-4 genes. Furthermore, evolutionary conserved elements are the promoter region, the 
Position of cysteine residues and sequence motifs in the 3' untranslatcd regions believed to be 
involvcd in destabilization of the mRNA. ln contrast, the predicated ainino acid sequence of 
the rat IL-4 gene shows low homology (57%) with the mouse homologue. The divergente 
between niouse and rat IL-4 genes is even morc pronounced in the carboxy-terminal region 
(47% homology in the last 68 amino acids). The functional ideniity with IL-4 has been 
confirmed by expression of the gene and the demonstration of the ability to induce MHC dass 


11 antigen expression on spieen cells. i 
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‘Institut für Biochemie der RWTH Aachen, Klinikum, Pauwelsstraßc 30, 5100 Aachen, FRG; 

^Institut für Anatomie (Zellbiologie) der RWTH Aachen, MTI, Wendlingweg 2, 5100 Aachen, 

FRG and Institute for Molecular and Cellular Biology, Osaka Universily, Osaka, Japan 

E.14 Structural and functional studies on the human interleukin-6- 

receptor: binding, crosslinking, internalization and degradation of 
interleukin 6 by fibroblasts transfected with human IL-6-receptor~ 
cDNA 

Stei an Rose-John 1 , Erich Hipp 1 , Dorothee Lenz 1 , Hubert Kork 2 , Toshio Hikano 3 , 

Tadamitsu Kishimoto 3 , and Peter C. Heinrich 1 

lncerleukin-6 (IL-6) is a multifunctional cytokine produced by many different cells. It 
shows a pleiotropic Spectrum of action via specific cell surface receptors on different target I 

cells like B cells, T cells, hepatocytes, hematopoietic stem cells. Studies on the biochemistry of 
the lL-6-receptor (1L-6-R) have been hampered by the fact that normal cells express extremely 
low numbers of IL-6-R on their surface. Therefore, we have stably expressed a cDNA coding 
for the human IL-6-R in murine NIH 3T3 fibroblasts. Transfected cells exhibited a single dass j 

of binding sites for ,25 I-rhIL-6 (K d = 440 pM, 20.000 receptors per cell). Affinity cross linking 
of iodinated IL-6 to the 1L-6-R expressing NIH 3T3 cells led to the detection of three l25 I- 
rhiL-6-containing protein complexes of molecular masses of 100, 120 and 200 kD suggesting a 
complex Organization of the IL-6-R in the plasma membrane. IL-6 added to the transfected 
NIH 3T3 cells exerted a growth Inhibition. This anti-growth effect was observed by measure- 
ments of cell numbers and ornithine decarboxylase mRNA expression. IL-6-R overexpressing 
fibroblasts internalized IL-6. Intracellular limited proteolysis of IL-6 could be demonstrated 
by SDS-PAGE. A possible implication of skin fibroblasts in the catabolism of IL-6 is 
discussed. 


Institute of Genetics, University of Cologne, Weyertal 121, D-5000 Köln 41, FRG 

E.15 Regulation of T-cell lymphokine production 

Jürgen Schmitz and Andreas Raduruch 

Upon Stimulation most long term T helper cell (TH) clones express high levels of either 1L- 
2, IFN-y and LT or 1L-4, IL-5 and IL-6 cytokine mRNA's and thus have been classified as 
T h 1 or T h 2 type cells, respectively. Linie is known whether normal resting T cells are 
committed or induced to produce distinct cytokines. The pattern of cytokine expression may 
be dependent on the type of antigen presenting cell (APC), costimulatory signals, and/or 
MHCclass in peptide ligand density. We have anatyzed cytokine mRNA production of CD4 + 
and CD8 + T cells, purified by magnetic cell separatio» with MACS and activated with 
Stuphylococcus aureus enterotoxin B (SEB) superantigen and different types of APC’s. In one 
set of experiments, T cells purified front murine spieen already produced huge amounts of 
IFN-y mRNA before Stimulation, but not IL-2, 1L-4 and IL-5 mRNA. Expression of IFN-y 
only has not been observed so far in normal spieen cells and may be due to an infection of our 
animals. The cytokine expression pauern was not altered in CD4 + and CI)8 f T cells upon 
Stimulation with SEB for 5 days. This result suggests that normal TH cells compared to long 
term TH clones have more complex patterns of cytokine expression. 
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1 Institut für Biochemie der RWTH Aachen, Pauwelsstraße 30, 13-5100 Aachen, l'KG, and 
2 lnstitute for Molecular and Cellular Biology, Osaka University, Osaka, Japan 

E.16 Molecular cloning of the interleukin-6-receptor from human 
hepatoma cells: sequence identity with the IL-6-receptor from 
NK-cells 

Heidi Schooltink 1 , Tanja Stojan 1 , Dorothee Lenz^Toshio Hirano 2 , Tadamitsu 
Kishimoto 2 , Peter C. Heinrich 2 , and Stefan Rose-John 

Interleukin-6 (IL-6) acts on cells of the immune System, hematopoietic stem cells and on 
hepatocytes. Tlie main activities exerted by IL-6 are induction or inhibition of cell growth. 
Since IL-6 acts via specific cell surface receptors, the various biological responses of different 
cells could be due to different IL-6 receptors or to different signal transduction pathways. We 
have identified IL-6 as the major regulator of the hepatic acute phase response [1,2]. Using the 
cDNA coding for the IL-6-receptor from NK-cells, we detected a single cross-hybridizing 
mRNA species in the human hepatoma cell line HepG2, which was up-regulated after treating 
the cells with dexamethasone. Poly(A)RNA from dexamethasone-treated HepG2 cells was 
uscd for the construction of a cDNA library in XgtlO. Screening of this cDNA library with the 
IL-6-receptor cDNA from NK cells resulted in the isolation of several cDNA clones. DNA- 
sequencing revealed complete identity between the IL-6-receptor of hepatocytes and of NK- 
cells. By use of a recombinant E. coli Fusion protein a polyclonal antiserum against the hepatic 
IL-6-receptor was raised in rabbits. This antiserum precipitated the lL-6-receptor of HepG2 
cells crosslinked to iodinated IL-6, indicating that the cloned cDNA indeed codes for the 
hepatic IL-6-receptor. 

1. Andus, T., Geiger, T., Hikano, T., Kishimoto, T., Tkan-Tiu, l.-A., Dec ker, K., 
Heinrich, P. C. (1988) Eur.J. Biochem. 173; 287-293. 

2. Castell, J. V., Gomez-Lechon, M. J., David, M., Andus, T., Geiger, 1Triji i.enque, 
R., Fabra, R., Gerok, W., Heinrich, P. C. (1989) Leus Leu. 242; 237-239. 


klinische Arbeitsgruppe der Max-Planck-Gesellschaft, Goßlerstr. lüd, and 2 Abt. 
Hämatologie/Onkologie, Zentrum Innere Medizin, Universität Göttingen, Roben-Koch-Str. 
40, D-3400 Göttingen, FRG 

E.17 Mechanism of TNF-induced PKC-activation: production of Y2'- 
diacylglycerol by a TNF-responsive phosphatidylcholine-specific 
phospholipase C 

S. Schütze 1 , D. Berkovic 2 , O. Tomsing 1 , P. Sciieukich 1 , K. Phzenmaiek 1 , C. Ungek 2 , and 
M. Krönke 1 

We have receiuly shown that TNF induces activation and translocation of protein kinase C 
(PKC) in various cell lines (1). The molecular mechanism of PKC-activation, however, 
remained unclear. We, therefore, looked for membrane-associated components mediating 
TNF activation of PKC. By labeling the phospholipid pool of U937 cells, we could detect a 
rapid and transient release of 1'2'-DAG, a «classical» activator of PKC. The increase in labeled 
DAG was most pronounced (400% of basal levels), wiien cells were preincubated with 14 C- 
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lysophosphatidylcholine (lyso-PC) which specifically labeled the PC-pool of the plasma 
membrane. Half maximal DAG-production was achieved at approximately 1 ng/ml of TNF. 
Concomitant to the DAG-production a rapid release of M C-phosphorylchu)ine (pchol) was 
observed in TNF-treated cells preincubated with M C-choline. These findings strongly suggest 
that TNF triggers the activation of PC-PL-C, that hydrolyzes PC thereby generating both 
1'2'DAG and pchol. Short-term treatment of U937 cells with the PL-C inhibitor neomycin 
prevented TNF-induced DAG-production as well as TNF-induced PKC-activation, suggest- 
ing that PC-PL-C may be essential for TNF-induced PKC-activation. Together, the data 
obtained idcntify phosphatidylcholine (PC) as the source of TNF-induced 1'2’-DAG produc- 
tion and PC-specific phospholipase C (PC-PL-C) as the cnzyme involved. 

I. Schütze, S., S. Norntorr, K. Przenmaier, and M. Kkönke. 1990. Tumor necrosis factor 
signal transduction: cell-type-specific activation and translocation of protein kinase C. 
(1990). J. Immunol. 144: 2604. 


Institute for lmmunology and Genetics, German Cancer Research Center, 6900 Heidelberg, 
FRG, Institute for Virology and lmmunobiology, Universität of Würzburg, Würzburg, FRG 

E.18 Interleukin-1 enhances the PMA-dependent activation of the 
mouse interleukin-2 promoter 

Kirstin Stricker 1 , Michael Albrecht 1 , Edgar Seki ling 2 , Peter H. Kkammer 1 , and 
Werner Falk 1 


lnterleukin-1 (IL-l) induces Interleukin-2 (IL-2) expression in EL-4 cells. Therefore, we 
investigated the effect of IL-l on the mouse IL-2 promoter. We tested various constructs of 
pBLCAT3 which contained Segments of the IL-2 promoter 5' of the TK promoter. pILCATO 
contained the Segment from -7 to -2000, pILCATl from -7 to -4B3 and plLCAT 2/1 + 
from -7 to -293. These constructs and control constructs were used to transfect the EL-4 
subclone EL-4 5D3 using the DEAE-dextran rnethod. After induction with PMA and/or IL-l 
the supernatants were removed to test IL-2 production and protein extracts of the cell were 
made to determine CAT-activity. The Stimulation index (Sl, ratio of % acetylation of PMA + 
IL-l versus PMA Stimulation) of pILCATO was 1.7; of pILCATl 1.8, and of plLCAT 2/1+ 
2.4 (average of 4 experiments). All transfected cells responded to IL-1 with IL-2 production (SI 
3-5), irrespective of the plasmid used. Thus, IL-l was shown to activate the IL-2 promoter. An 
IL-l responsive element was located in the fragment spanning the nucleoiides -7 to -293 bp. 
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E.19 TNF triggers DAG release in U937 cells: a potential mechanism for 
TNF signal transduction via p60 receptors 

O. Tomsing, B. Heitkamp, S. Schütze, M. Kkönke» K. Peizenmaier, and P. Scheurich 


1t has recently been reported that TNF-a induces activation and translocation of protein 
kinase C to the cell membrane in different cell lines (1). We investigated the role of 
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phospholipases C (PL C), whose product diacylglycerol (DAG) is known to represent a 
typical protein kinase C activator. After TNF treatment of U937 cells we could not find an 
increased release of inositoltriphosphat (IP 3 ), which besides DAG is the second product of 
phosphatidylinositolbiphosphat-PL C (PIP 2 -PL C). Therefore, we labeled U937 cells with 
( 3 H)-oleic acid, which is preferentially incorporated into non-PI phospholipids, especially 
phosphatidylcholine, and asked for the release of ( J H)-labeled DAG after TNF treatment. 
Within the first minute after TNF-a Stimulation a rapid and transient increase of DAG release 
up to 140% of control was found. This effect seems to be mediated by activation of 
phospholipases other than PIP 2 -PL C. Similar effects could be observed also in U937 G3 cells, 
a TNF resistant subclone. Lymphotoxin (TNF-ß) also induced an increased DAG release. 
Preincubation of the cells with the murine monoclonal antibody H398, which is directed 
against the 60 kD TNF receptor protein and completely blocks TNF bioresponses, inhibited 
increased DAG release after TNF treatment. 

We conclude that activation of a non-PlP 2 -PL C followed by PK C activation is one 
possible mechanism of TNF signal transduction mediated by the p60 TNF receptor protein, 
which has been shown to be essential for virtually all TNF bioresponses. 

1. Schütze, S., S. Nottrott, K. Pfizenmaier, and M. Krönke. 1990. Tumor necrosis factor 
signal transduction: cell-type-specific activation and translocation of protein kinase C. J. 
Immunol. 144: 2604. 
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